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[0 0 0 1 ] 

KM"*"*. 
[0 0 0 2] 

frbW&Wfclr&i/^^hVX^ Om^XifeteJ: 
©Ar 1f»c±4»*t«**»^iB*-&*>li: 

[0 0 0 3] b^b4j5se>(D(7>«^Kj£S:ffit^t><75 
i-ifa^, U WiWWv^It 

[0 0 0 4] t£*<^BltelB»W»£: It, #4*Bg4 6- 

2791 9*4^«Ktt, an»-t-aiwrr43p*ttfc u< mm 
M^m&x& v . m<DBmT^m$*px£ *> ^jrnmz 

mm^fLX^Zo Sfc, 4#5^0g5 6- 6 9 1 9 2^ 
«Ktt/tff9 y ^ i7 x / -/HJHB i y 7 ^ 

s:ib« \^tz.m^<DmMm u^bb*$^-c*3 b-f\ = > t° 

— »/ Srffl ^ T Bfflfc S: I L K , tiT^fx^ffiJJBiJ* 
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[0 0 0 5] 
[0 0 0 6] 

[IWS:lf«:t5fc6©#R] ±1E#3B9!<E> Btttt, T 
IBOfllfiK (1) - (14) KJ; «9^-T<5 w 

(1) femmt, ft&$i)&^m%:$£tk-rz>yomt , 

20 (2) 3£«f(*:_b^, *^*t>L<ttiE#^3fc 

VdW&^ttm&nrtxj&z z t &mkkT&m<Memt 

(3) fejUmt VXTjvX V pJ*tt<Z?»l|gSr$tp_hfE 

(2) ^IB*<z>M«IBft«-» 0 

(4) te«3Wfc U"C7*y-/H»IBSr^tr±IB (2) »r 
ffi*<oHflft!S«ttJ|sFo 

(5) H^JMP^H^ Ut7^ y^Mtf/IBSr^tr-fcE (2) ^fS 
30 «tOBftfilB«tt3l4 0 

(6) mm*tki,xtf!) t?i'*>mm&tit*±iz (2) 

Kfc LT!fe«.*ffli^±IB (2) tr|B«fc^H«ia««- 

(8) *^*t>b<tta*^*Sr»iRL«iSr*^-r5« 

Wo 

(9) *^*tU<ttifi*^*S:KflXLlfcSr3B^-r5«i 
40 UT*— 210^75/^ Srfflt^S±IE (2) tr|S«cC9 

(10) Mgttt* t ^^ttitfiSgff 

(2) ^ett^BrffeGflktm 0 
(id m/Mmxh V t^'M* 

*S:*tf±IB (2) K:gstt<aHfeGflti*ft a 

(12) ^Mttt:* «9 ^o5>fl? L4i ^»-ettK3g» 
3W <o*AW4 Sr *K W ^ f&T S -fr 5 t V X * / is i?T 
50 *J Kft^Sr^Tt?±ffi (2) lcEttOH«R»W#* 0 
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(13) -SZftfcb LTxK y :x:;*7VU7-f yu*3r/H^5± 

fa (2) twisie^jUteiE^w^o 

(14) X«r#fcbTT/u5««:ffl^5±|E (2) fits 
[0 0 0 7] *«W(0|if«!E»WStt^«f*-b^^#ffl 

[0 0 0 8] **§|jC*3t^T, fe*»J^ST^* JJ-SlStt 

^»flg-e*>5 k tvu* y ^ m^^mmmx^ 

»£»#T* y /u»JB|-e** fc&BH4a«A< SB^tt^fcS 
ns^TffSU^o **Wic*5V^-C, *^ttb<fi3£ 

&*_ * fc , y > T 5? Kfls-&* Sr ffl v * 6 H$«ffi|7»f b 
t\£-CW*lA\, *38MJ-*5^T, 3t$ft£tl,XtfV=c- 

t-ffiixS jfe-CJff * Uv \ 40 
[0 0 0 9] SIfttftl^57^y5»» 

1=:— J6*#Pi-*sKy T*>9 , TOM 
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[0010] miE«*ft«fi2:f4, mftmm^mmcoM 

^91«ftSE#W:ft< , Kffl^bixS 
*^4£. ary is*jt*j Fik&yoMmtK *S 

[0 0 11] KT*«SW&^j»»rRWi-5 0 ^^AJfi 

V^-Cffll^na^—^^tSi: UT, #figft LT 
fi, #ij;tte* S. I. Schlesinger, Photogr. Sci. Eng., 
18, 387(1974) , T. S. Bal et al, Polymer, 21, 423 

(1980) , #IS¥5- 1 5 8 2 3 0-^«t::lE<fe<E> 

*S4#rFl?4, 069, 055 134,069,056 
-§\ [3 Re 27,992^ «T«2p3-140140-S-OKjBB»^E«fe 
^T^^^O^^^ D. C. Necker et al, Macromolecul 
es, 17, 2468(1984). C. S. Wen et al, Teh, Proc. Con 
f. Rad. Curing ASIA, p478Tokyo, Oct (1988), *|S# 
fFH4, 069, 055 ^ [^4,069,056 ^-{CfB^O^^ r> 
-^J^, J. V. Crivello et al, Macromorecules, 10(6), 
1307 (1977), Chem. & Eng. News, Nov. 28, p31 (198 

8), m\mwtmio4, 143 *H#t^^339, 049 ^ 

^410,201 ^ »B|5p2"150848*. #BB^2-296514-g-iz: 
HSfcOH— J. V. Crivello et al, Polyme 

r J. 17, 73 (1985), J. V. Crivelloet al. J. Org. C 
hem. , 43, 3055 (1978) . W. R. Watt et al, J. Polyme 
r Sci., Polymer Chem. Ed., 22, 1789 (1984) , J. V. 

Crivello et al, Polymer Bull., 14, 279 (1985) , 
J. V. Crivello et al, Macromorecules, 14(5) , 1141 

(1981) , J. V. Crivello et al, J. Polymer Sci., Pol 
ymer Chem. Ed., 17, 2877 (1979) , gWH #f?^370, 69 
3 ■§-, 1^)3,902,114 13233,567 & % ffr]297, 443 
13297,442 *B*SfF*4, 933, 377 [3161,811 

[3410,201 [3339,049 [34,760,013 [3 

4,734,444 [32,833,827 3*11 #lr^2, 904, 626 

[33,604,580 [33,604,581 -^-tCfaflfe^^/^^^ 
^-^l^, J. V. Crivello et al, Macromorecules, 10 
(6). 1307 (1977), J. V. Crivello etal, J. Polymer 
Sci., Polymer Chem. Ed., 17, 1047 (1979) (CffifcCO 
i?UV^r>AJ& v C. S. Wen et al, Teh, Proc. Conf. 
Rad. Curing ASIA, p478 Tokyo, Oct (1988) i-fE4fe <OT 

[0 0 12] *36Wtr*5^T, y7/^^«:Jt 
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¥5 - 1 5 8 2 3 O-§^«Btt<0fctf>as*.tf bix^o » 
>v7y K4fr&*tt* 'J>#< fc 1 f@<£> o y > 
^5o oSO, o-^y >S/7^ KttfRtfWSHcJ: Dig 

— * h— fer^v-T 1 ^^. y-y^i^Xj (John Wil 
ey & Sons. Inc. ) 3 3 9 — 3 5 2 HfcfB#^ffr£«>J&S 

£ftgtrfc£„ #^Bg43-28403 ^kfRlCfE^c 

tt^J:p^yy>yy (i, 2) -i/Ty'K^^ 
>S^P7>f KSfcttt^h + yy- (l, 2) -^r 

hVflit^r^ *H«FfF*3 f 046,120 ^-*5J:r/ 
[5^3,188,210 -^^fB(Sc$ttTl^-<>y>/ V- 
(1, 2) -^T^K^/U^^^p^-T K*fctt-t"7 
h^/^- (1, 2) -i/7yK-5-^*yi^a 

[0013] ^i:t7h^yy- (l, 2) -s?7v? 

ft KSMBfeSi^J*^ u/- /u-^/UA7/uf fc K«M§ 
^CD^y^yK t7 h^r/y- (1, 2) — 2xTv?K- 30 
4 -^yt-^vj^^ n Y t t°n jfu — /U-Tir h >^fit 

JBfco -*y >&T*J Kffr&ttfc LTIi, m#<^#I1 : 
^«*$n*PbtbTt^ 0 CT^«^PBS47-5303^-, # 
f^Bg48-63802 -g-, #HPg48- 63803 -g-, #BBHS48-96 
575 -g-, #dHBg49- 38701 -g-, 4#ffflBg48- 13354 -g-, # 
<&Bg41-11222-g\ #<&Hg45-9610-g\ #^Bg49-17481 

-g\ *®#fflft2, 797,213 -g-, [if)|g3, 454, 400 -g-, fW] 
113,544,323 -g\ RIJS3, 573, 917 -g-, |S»3, 674, 495 
-g\ 1*1^3,785,825 -g-, 3£S#fF *1, 227, 602 -g-, |i?]fg 40 
1,251,345 -g-, 15)^1,267,005 -g\ IrI^I, 329, 888 -g-, 
1*1^1,330,932 -g-, K-Y ^#fFS?854, 890 -g-^^CO^-K 

JSWTffi/HS-h,* o-^;yi?7y K-fb-&4»tf)JR*D*«: 

%s Jt8SL<B5-3 0M% 1 <Nr»z#Sb<ttl 
0-3 0ii%(oiitfe^ o ^n6>OYfc-&tttt*— tr 

/ >*/T*J Kik&McommtK 1 fi*%*j«rtii 
Mfc<0E«H4#ffiffcU 5 0li%^6<!rB 50 
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[0 0 14] ^^^^jfico*)-^ ^-^<*r Lttt, E3 7yft 

T^wfcy >sl hy^yyDt>t7-^uy 

y^yU/ftVg^ 5-^ hn-o- h^V^/^ySS, 5 
-^yu^-y-y 2, 5 - ^ ^yi^vif :x;*yu* 

>®L 2, 4, 6 - h y y ^yi^-Oif >^yix7^>^, 2 
— n h u^^if >^yb7^ 3 — J? n u >y^yU 

^>-@£, 3 — /o^yf y^;^>i, 2-^yu^-o 
# y^y yu-7^^ $ u -ry^/M^K* Kt^/V < Vif VJXyU 
tf^SJL l~t7 h-yU-5-^yU*yg?, 2— yh^r 
>— 4 — t Kd ^^>— 5 — >^yu^ 
>-ffi?, RXf^? h/^V^yU/^V^^Sr^tf S n t ^"C 
#^) 0 :jH^ftt#i:A7^!i^ hMV^ 
a tvu-t-^^ L-^y^yi-^^^^2, 5 - y^ ^yu-<>if 
>-y;yU^ rTi: # Ty^y^7?#J£yWU^ 

m<omtomt± % ffsuiii-5oii%, 

<l^5-3 0ti% »ll#Sl<ttlO-3 0tt% 

[0 0 15]*?6Mi:*5^t, 3fe*«ifcLfR«r36£i-5 

5 0 ISStfCtt, Hiflg<^MW*5J:t>*>S7 v — f>ry^ 
^ (C. I. ) r*ffjK*HK*j 

tt£JI* 1 9 7 7#fl|) > r*»f«J|sfJC£fflft«j (CM 

cfflis, 1 9 8 6^]) , rwHy^eij cMcaj 
i 9 8 4^H) iz%dM£*ix\i*zmni>mmx-z 

[0016] mn<ommt l,t^, mfeaw, 

*sh ti/y^fel^, ^feM^, 
WfeM*^-. ^coffi, 
^y feix^o ^FSttr 

^Ifi 7/L ^rM5f4. M7«, ^rU-hTy 

mm, y-^^xyMii T^h^^y^^u^, 

^yi/y^J:i>xy/yii^ >i?^Mn. 
*-r?y KyMfi yt^rf^y»i ^yyyK 

J|Sf, Tv'^ft^ ^hczyM^h ^hPffi^ y^f*M 
[0 0 17] ^*L?>a»tt*B5«! ! aSr^:i*^^Tt>J; 

y^y ^^W^aK^^t-^tt, #y-^ y*>T^— 

rppgij>f ^*ft«j (CMCHJJK, 1 9 8 4^=R|) *5± 
XJ r fttfMW^ffi ft« J (CMCttlliS, 1 9 8 6 -¥T"J ) 
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[0018] mm<om&& 0. 0 1/; m — l 0 n mCO$£ 
ISiCfoS r. tfcttf-^ b< , 0. 0 5 1 MmCDfSH 

(c&Sr <!:^$ fe{::#£ L < . #JC0. 1 ^m— 1 /*m 
coffiffli^fe^r.^^^^ U\, M*^*£f£^0. 0 1 m 
m*SS<7> t # (^^^^^^^-CcD^^cO^ 
T?#S b< /«£< , £fc, 1 0 ii m&-jS;iS <b^7tjl69i£/ 

>F;/K 7h7^f^-, /n— yU^ yU, — ^ yK 10 

(CMCtHJiS. 1 9 8 6^f«) ^IB**s&-5o 

[0 0 19] SfeWtuctt, mjEolte»*5J:T/S:glk (0) 

=PJ) ^E«lSixT^S^»ot©3*s*JffiT*a 0 Mrfc&o 
Sfe»ftif<oSfe3|s|-^*f feix*o **Mi-*5t^T. mfe 

[0 0 2 0] fcb<ttifigS^3tS:!R 

LTdCT^tf#BBBH5 8- 1 2 5 2 4 6^ #P^Bg5 9 
-8 4 3 5 6^ #5fiBS 5 9-2 0 2 8 2 9f 4 4#BBBS 
6 0- 7 8 7 8 r-g-^tvlfEgt^tLT^Sv-T^^^, 30 
4#M0S 58-1 7 3 6 9 6^ ^flflBg 5 8-18169 
#MBS5 8 - 1 9 4 5 9 5 **KiE*S;h/Cl^<5 
^^JfeJph #P^BH5 8- 1 1 2 7 9 3^ #P^Bg 5 8 
-2 2 4 7 9 3^, 4#P^Hg 5 9-4 8 1 8 7^ #MHg 
5 9- 7 3 9 9 6f, ^ffflBg 6 0-5 2 9 4 0^ #M 
BS60-6374 4 ^tr|E«t*tb"C 1^4-^7 h^r/y 
Sfeipk #B8BS5 8- 1 1 2 7 9 2-g-«EtClE3ttS*fCV^ 

[0 0 2 1 ] ^fc, M«lT*iHI^5, 15 6, 40 

9 3 8 mzM&fcm^^mmhfr^m^^bti, a 

fc, *H#f^3, 8 8 1, 9 2 

ry-^y/ #«jbh5 7-i 

4 2 64 5^ (*S#fFS|?4 , 3 2 7, 1 6 9f) IS® 
Oh!i ^^>^Tt°y y ^A£lL #F^BS5 8-1810 

5 If, |pj 5 8 - 2 2 0 1 4 3 -§\ (1)5 9-4 1 3 6 3 
^\ Ir)59-8 4 248-5§-, H5 9-84 2 4 9f, [WJ 
5 9- 1 4 6 0 6 3^ ^5 9- 1 4 6 0 6 1 -g- fZlEtt 

s*i/o*stry y wbmbs 9-2161 

4 6f IBlRcO'>r = ^fe* % *Si»ffJSS4 J 2 8 3, 4 50 
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7 5§ trlE^^^y ^>^^-tr°y y <} J^mm^te 

¥5-13514^ ms- 1 9 7 0 

[0 0 2 2] Sfc, UTWtcSSbt^iJOWt L 

T*S«FfF®4 ? 7 5 6, 9 9 3-a-WJW»«t>^SC 

(I) , (II) t b"CIE<R*nTl^Sie^»i|Xjb»S: 
*ff5^i^t?#* 0 r ft fe t>L< ttfefi-tt, AS 
*i4iH^8;»^H^^*tbO. 0 1- 5 011%, »4 
b<tt0. 1-10111 M^i^C^Kfi 
0. 5-1011%, llW^WKl<{j:3. 1 

— i omML%<nm^^m%mRf&%^^m))ti'tZ) 

[0 0 2 3] *3BW^V^fenS3e*»Ji: Lttt*^» 
i-4a>«rO»llBSr«ffl-r*Cfc75S"C#5dS, £f* Levitt 

fc K«MB, o-^i//-/^;i/A7yUrt KSMB, m- 

f\s/$> U-y— (m-, p-, o -^7c(im-/p 
m-/o o-/p-»-&<Ol^i'nt?t> «tl0 fl^^ 

»ilfi*ir35S*ff feJx-5o ^^ftH^^— J^m<D7^/ — yu 
MBffit>SiS{-/lV^fetb, 7x7-^/^1//^ ( m 
— , p — , o — ^7cfim— / p — , m — / o — , o—/ 
p-S^^fntt)J;iO ^^yi^ATyu^t KfttflB 
JftS. »£L<, «Ftr»BBHB61-217034-S^«j2:|aiRSix 
T^^^^y— ^»flB3H*s#* Sfc7xy — yu^ 
tt^'>u>»/IB, *!/tKo*^fi/^ TKy/Np^ 
Ko^y^fuy, ^MBg5i— 34711 -g^«^BB 
^ $ tLT t^J:9*7x7 —^HSTkKffiSr^Wi" 57^ 
y^5R»«B, ^P^ I P2 -866 f^fSgcCO^yU^VT ^ K 

So ^/^^7; Kssttar^ y /^^^g^#^» 
slv\ p^f^mcnmmt ur», »bbbs6 3-i2 

4 04 7f, |p)6 3-2 6 1 3 5 0f, fi]6 3-2 8 7 
9 4 2 10)6 3-2 8 7 9 4 3^, IrJ 6 3 - 2 8 7 9 
4 4f, [5] 6 3 - 2 8 7 9 4 6 fWJ 6 3 - 2 8 7 9 4 
7-^, 1^16 3- 2 8 7 9 4 8^ 1^3 6 3 - 2 8 7 9 4 9 



9 

¥fffl¥ l- 1 3 4 3 5 4f, f^l-2 5 5 8 5 4^- 
500-200, 000 XmW-^J^'t-m^ 2 0 0- 

6 0, o o o<Dh<omT^ a*tf>5Tyu#y"5T»i4 

911%, ffSKttl 0-9 0lf%, «f^»*U< 
\±2 0 — 8 0Sfi%<^jS*D*t?ffll^tL4„ Tyu^y^I 

Stt^ie^T-^tt^asaD*^ 5 s t is 

[0 0 2 4] **WcQ#^S!*5ttmfig»^tt3E^i&S 

I^^fyu7x; -;u^/UA7^ft KStJ!gco#^jK* 
f 3-8 OT/mr/uXSra** ttW1"6 7 ^ / — yu 

fFig4, 1 15, 128 *W*IB*^E«ESiX'Cl^*ll*7*^ 

hD7x/-^, p -xhJf-'>7x/-/K 2, 4, 
4' - h y fc Ko*S/^/7xy 2, 3, 4-h 
y t Ko^ry^y/7xy 4-fc Kp^y^y/7 
x/v, 4, 4' , 4 /; - hy t Kn^-y hy L7^^yU 

4 ? 4 ' , 3" , 4 r/ -fh7t Kp^y- 
3, 5, 3' , 5' —r- h^5vl" h y ^m^/uy^^ 

-88942 ■!§■, -96755 ^«/j^|£|Ett£ftT 

^/m^bbs, x/^sowtwi* r^/^mm 

B&, TW^m* p- h/MVuBL 3, 

4-v> ^/^K, fi/7^/^ 4 

— D^.^-ir>— 1 , 2 — v^/UsKvlft, ^/i^iS. 

^B^l^^m^^^^^SSiJ^^, 0. 0 5-2 

oaa%34SjfF*u<, ct9ff*L-<tto. i-i 5 am 
%, mztft^ u< tto. i — i omm%x&z> 0 

[0 0 2 5] ftfc, ^W^fe^a^tfjffi^ttftC 
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a«^jw»^*«a^5Sc*ttS:Ji2:v«fc«). wen 

HB62-251740-§^« J ^i|*H¥3 ~208514^$R^fBgc $ 
HTV^ X ? KIM Jr^Rffim&m, #ISBg59- 121044 

10 (DMtfcfflt Ltfi, T^^r^v 5 (r^y^^/u) ^y y 

y 7 ^ y if y y yMt, 2— t 

yU^r/l/— N — #yu*3r v-^-^yU— N — t Kn^-yx^ 
^;^^^^^yW-7F7r/^-N, N 
-- (#i];Lte\ m^T^r — ^f^K, Xit 

± ffigttJM <7>«#t!M/£ W * «c * s W-fr tt , 

0.05-15li%»SK, £ Sff* L< ttO. 1 - 

5 mm% x h z o w ^ *s vt 5 ^T^^ffi^c^ * a , 

#PJflg50-36209 ^ [^]53-8128^CO#^$g(-fB® 
^tlTl^ o h*y ls*JT*J K— 4 -~ys;U7fr>m 

36223 fp]54 — 74728 tIK [1160-3626-^, |r161 — 1437 
48-^-, [r361 — 151644-^- jo cfctK^l63-58440 ^(D&'&m^ 

Mt-^mt b-Ctt, ^-^r^y-^f^^^ hy7y"y 
[0 0 2 6] BMftW#fe»]i: LTf^:, StT3*<^«J&j*tt* 

— #ioi, t^Mxp-#io3, yr^;u\i^?n 

3 12, ^;u^y-yBG, t^^-BOS, 
40 ^^-#6 0 3, ^/l^77 7^BY, ^-fA-y^ 

yns, Or 4 )\s-y*=7 v'y T- 5 o 5 (Wtyxyh 
(flg) m . X* hy7ta7 7 J ;U^ ^7, 
^yM^^Uy h (CI 4 2 5 5 5), yfvb/^ty 
yh (CI42535) , x^U/M^i/y n — ^ 

(CI 1 45170B) % vy^l^y-y 
(c I 4 2 o o o) , y^-u^-y*^- (C I 5 2 0 1 

5) 4ifSr*tf5rL bfrX%Z> 0 #P?H0g62-2932 

fiOftWli, flS*tt«afi8»^:B^^3*b, o. 0 l-i o 
so l < tto. i — 3 Sflk%o#J-&-c*S3fett*aj«: 
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^mffl&toz-htiz>o 77/^7 * ^y^ 

^yyK y^itsfctt^^r^ y/u*<o*y =f^— 

[0 0 2 7] **W(OiS*IS«fl-»tt. ii*±|E#riE» 10 

fi, ifl/^^D7>f K, y^D^^rf/y, ^ ^yU 

yU, l/y/y yu^e/ yf;i/x- yvK 1—* h 
2 -7°p/V- /K 2-^ h^r^x-^yUTir^ — 

>>zn^> % ?L^^yK fLg^-^vK N, N — v^^u 
Ti?hT5K\ N, N — \s * ^jvifrjVJ^T % b\ "r V 7 
^^-yi/7, N-^^-yutr°ny ^vu;*yU/fc 20 

^v^ K> ^y^/ft 5 7 — r/7^7 $ h h/uxyf 
Srfctf S r. t ^x-# S ^m^PS^^ns tOffiS 

tt, JfSKI41-5 01i%f*5o Sfcifrffi. Kjft 

5-5.0g/m 2 Mt^S^tTJj:, 

Z—^tt, [Hjfc^fiT, # — -T^M^, 7* 30 

-fy^tt*, ^T — 7^:7^3, yu-Kl-^ yU 

fb-t- £ «XD#BaSttffl| % M x fi WW - 1 70950-g-^r 

5rt^T'#5o #*u^8$*D*tt, £i85tet*fij**<E> 

o. o i-ill%$bf:»*l< lio. o 5~o. 5It% 
[0 0 2 8] *38Wt-«ffl$ix*S:»ft:i: Lttt, 40 

ffifth . 79*7y?7 (in*- 

te\ ~ftlgiryun~;*, ZgtSMryun — 
g§iryun3— ggggiryun — g^g£g§SHryVD — ^ , 
«Kt;i/o-7^, ?Ky ^fi/yfi/7^ L — K ;j-:yx 

^ij7;f i/y, ^U/DtV^ /Ky>t7— 
— K TKy t^./urir^-y^) , ±E<orT£ #<fe«a s 
5 5*- K fcb<f43R»S*tfc«. tl<l^77,f 50 



#§i?7-2 8 5 2 7 5 

12 

^y zc^^yu^^yuAX^Tyu-5 = L< , 

Tyu^xiry^^^^ryu^xi^A^^^^ u tKft 

(^iS^Tyi/^^Afi, ^Tyu^^r>^X w foS^^ ^ 
^(-^#^Tyu^xi^Af^«S^±M^0|i|xfoS 

l^^ST/l^5 = ^^4S60ff^.^*5 < t-?:0. 1 mm— 0. 6mm 
SS, b< ^0. 1 5 mm— 0. 4 mm, L < (30. 

2 mm— 0. 3mmtrfoSo 

[0 0 2 9] Tyu^^^AtgSr*affi-ft:i-Sir5fe5i^, gff 

*«»*StUf4, sK— yuW*JSfe. 77i/Wm 

*S**)5 0 £tc. #BIBg54-63902 f(^/T$^T^ 
So ^^^ffiSft^^/cTyu^^r^A^^, ^Mt^ 

ct7;^ y ^y^-^^afciv^fp&asnfcft, 

S o -tix b <DW&K<D&BtftW»K<D9miz X o TigH 
[0 0 3 0] »«IWto«!.3a*«=ttfflv^5mwKfcj: ^9 

m*&t>z>(D - «t ic # ^ ^ — « w f^mwK 
«a^i-8 0M%^, M{i5-7o c c, m^t 

^f£t 5 — 60 A/dm 2 , IE 1 — 1 0 0 V % Mffi&fm 1 

mm. o g/m 2 «t v^^^tmm^^f+^^^tz 



(8) 

13 

JHSftSjR/MbteSi LTte, *H#ff*2, 714, 066 

1^^3,181,461 * % ^3,280,734 ^ £ LKJI3, 902, 
734 ^BB*$nTt^SJ:5*T/w*j;^JRi/j;>5r— h 

a$4x«^4fctt««f*aa*^So ^#£^£36-2206 
3 ^SCi/T^tltl ^ 7 yfcy^^ ^ y 9^*5 
J:t5*H«PfF*3,276 f 868 ^ ^^4, 153, 461 10 
4,689,272 ^:P^$ixtP5 «t 5 V fcfxwU*^* 

[0 0 3 1 ] ^n<Z>pfttEflU*tttt. jE«f#Jb^sK^ 

^y^K. T/u^A-y vHI*5<tt5^y irn y vBfcftif^ 
& -t:7^vu*^7^ Tyudf-/u^^7-Ogg*5J; 

t/^y-fea^^^^^K*4r^*«^^^-oK. ^y 

^i^T#5o fiP*>, TkSfcii* ^y — ^y — 
y^y — /K x^y — vu % ^^uxfyu^hy^^ 

&m-ik&yo<vo. oo5~i oa*%o»«o*?ftsra-«r 

120. 0 .1-2 0®fi%, $F£ L< fiO. 0 5-5fifi%-C 
fc 9 , *Wffltftt 2 0 - 9 0 C C, jfSL<»25-50 

°c-cfc 9 . smnifio. 1 2 0 » * L < tt 2 # 
~i#t?&s 0 ciixtw/fl^ ry^r, hy 

y if £>RttttSf J: <9 P H l - i 2 ^lEHCl 

8t5:tfet*5 fl MfftE»WW^WT-W5M4 50 



mm¥-7-2 8 5 2 7 5 

14 

il^SItli, 2-2 0 0mg/m 2 , £f 

* b< fj:5-l 0 0mg/m 2 -e*5 0 ±E<D««»^ 2 
mg/m 2 J: 0 t>/>*^t+^BJ»yttffi^»biX*^ 0 
Sfc, 2 0 0mg/m 2 J;Wt<Tt^)ltfe^ 

[0 0 3 3] Sfc, ^WO#ya«*ttftrt*Ji^* 
BGfctt* »0§W«#»l»«SrB«?C*:ft«c;^y hjf £1£ 
lt5rtW#5o A*ft(rtt»MBB50-125805-S-, » 
^Bg57-6582-^-, |WJ61 -28986 -?-^«|:SSt$lXt 
V^5«t5*"^y hUSrHttiifrffi* 4t^Bg62-62337 % 

$a k 1 a fc $ ti x ^ -5 <t 5 £ a » * & us §* * $ it 5 * 

WlOO M maTWft<, ±9»4U«fflt 

Wti< , 'M^-f h Vv ht>^«9 U SS^-B^_b 

$F^U< t£\\ y YM(OmMm^^-2 0 Omg/m 2 ' 
*SSF* L< , Mir^^ L< [120-15 Omg/m 2 T^fc 

mkftm^ytMk ttii, *«*r, ^^^7 

^K7y^ ^riry i/=7i/-f s ^r^tu^v^-y^ 

Deep-UVTt, fc 0 —^ ( if — tr— 

if— , T/ux^>-u— if— , ^ "iyhyu- if 
— , ^y • 13 Y% V A if— , KrFxaryvl/ 
— if— 5>ns, *3BWlw*5i^Ttt, 

if\ U\ 

[0034] *^m(ommMmm<Dm&mte&i*m% 

thy ■ja, f^^y^A, f^T>^x.r>A, j^^K^-t 
hy f^^y^^, f^ry^ex^i,^ (s^st hy 

ff]T>^xi^A, m# y ^^^oJ:t>^y 

^y^vt-r^^, hyy^yur^v, -tyx^j 

□ h>7^ y, y^y/ptvu/^y, M^y/Dt° 
^T^y, n— y^vur^v, ^ey y — yur^: 

yur^v, hy^.^y— yi/7 5>, ^y^fy 
^°n3 /\/ — yux ^ V, >f y — yUT ^ 

t/W^y, xfuyy'7;y try ^^/jrifco*t»T 



(9) 4#H3¥7- 2 8 5 2 7 5 

15 16 

Stt^Ktt^^-eabSK-fkasdsiOfe tr/^y# tfSfTfcfrits. r<o<t3*«*tt, ^jiiiM? 2-13 

JR&fc4& M 2 o^Jt*t»*«c < toTmtttt^W«35S'5I<6 293 ^*K1E#£*lT^5 X 5 4JH*JKSr^il|iftt 

00* if, #P?BBg54- 62004 S&fcfcffrU *^**j3ffS<0«pHttfli UfcO*,fc7K*"f- 

«F^BB57-7427^B5*S*bTV^«t itSiTfr* y ifeJR 3 r. t Id «fc <9 ft * 9 *«fe*S#* bV^, #011^59-1748 

>Jr-f ®?aa^*Sbt-ffl^btl^ 0 42-S^«^|S«c$*LTV^5<t 5 4 D fr? r 4 '< 

[0 0 3 5] 3E^e»m««*^V^TSifti-4»^^ 10 — T^^^fcSti^^^^Siljf*SR(rfigtt bfc£>*>5l 

£ b<ig/B£ix£ 0 ateJft*5<tt/M3SfK^«a«tt^ffi b3tv^^ic^<— ^v^«i3g^lteSnSo ¥J8EPJBdJig 

*tt***SStt^»wJCCTa-*<^*ffigtt»J^* 2518^-, [r]55-28062 ^ #MBg62-31859 -g-, (^61 - 

[0036] MKS • En«l*»-ef±«REfp*o-&a 30 00) 4if-e!«a^inuft*ixs 0 ^«)»^oiD«i?a«» 

^&JXT^5 0 ^<^e»3S««tt, — «K3Mfc8B£««!! 1 8 0- 3 0 0lC«)»Sffl-Cl - 2 0^(S|*»* L 

I^Ii^ilffli^jSCti^^Kli^^ft 40 [0 0 3 8] 

*-2Ky^7y^ l ffiiia 
^y^/u^^^ y hdr^^^ y/u»^*a-&fls: i . 

(^/Ht7 2 : 2 8, W-i&fr^-M 7 75) 

is? u^**)-; i/ i. 6Sffl§|5 

^ h^y7°Pt>Tt7--h 3. 8 irriiif^ 
[ 0 0 3 9 ] BftfBfiaJt^ <t 5ffl^S;»fir^7^ fcr-Xfr 50 i 9 1 05>fB5MR b*— y ^»»»S:»fc 0 9 



(10) 
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18 



£ 0. 3 OmmOT/i/^^Affi (WW 1 0 5 0) £r h 

v^frlvKfifc^ Sic2%HN0 3 (r2 O&flifit 

3 g/m 2 Tfco/c 0 ^^rcD^g^r 7%H 2 S0 4 £rffi; 
j5¥fK£ IttiftSl 5 A/ dm 2 T3 g/m 2 C^SISS 

^ - !?A|E^TiaT»0fftS:ift*L^ 8 0°C, 3 0fg* 

(«W|3, 6 3 5, 7 0 9 #S3iM«Htt0y 1 K 

: /<9Jfc=6 : 4, lf?^tl 8 0 0, 

p-t^f/l^7x/ — yU— j^yU^T^ft KVstf^y;? 
t7h*yy-l, 2 —*JT*J K— 4— -X/Usfc^yi^ dJJK 

4- (p— N, N— tT^ v^yU/K^yUj* ^yU) - 

T^y^^-^/u) -2, (h^oD^f^) - 

4- (p~N- (p-t Kn^ry^y/^yl/) T^J~ 
7x^;u) -2, 6 — tr* ( hli^DP^fyu) - 
s - h y7yy 

h !i7tV77>-BOH^Mt>^ 1 

ffilE*— s>^5Mft* 

^7r^F-177 (T^BWy^It «*) ffiL 

* ^yi/Tyu-^— yv 
[0 0 4 2] t#^n^xK^S^tt^l£^iJ)£^)SffitB 
A2W^WiSSbfcYAGU— ^T*B3tbft:a, Sdr^H 
77^f yU A (ft) gJ3Ut$L DP -4 (1 : 8) , ^7. 

(1:7) *tt^/^7c^Sb^«^^lbTM 
SLTto »C^-CB±^JK7>fyU^ («0 8WGU-7 40 
(1 : 1) T-KSBaSr^aL, 1 B»I8, Mr>KO 

{& sb <7y mmkfr ±& o fc , fls^n co * ^ a » * wj 
[0043] 1 

HfiPJl{^^T, t7l^yy-i., 2 -v F Tv f K- 
5 -^yu^n/u^ d y Kdr tTa^n— yU-T-fe h^fflg 

K-4-^yi^^yu? p y K&Bfel *fcffite|g|«IK: Lt^ 



[0 0 4 0] (Ti^ffl 

/3 -77^^ 0. 1 g 

7 m ~ yl^yU* >-g£ 0 . 0 5 g 

^ ^ / — yu 4 0 g 

MtK 6 0 g 

K^-^ryu5 = ^A«^TIBflS3t»S:!&*L. 100 
t^2#W«*bTai^a^ ft 
iiOli(12. 0g/m 2 T^ofc 0 
[0 04 1 ] 



0.90 g 



2.00 g 



0.02 g 

0-01 g 

0.05 g 

0.02 g 



0.02 g 



0.03 g 

1.02 g 

0. 06 g 

20 g 

7 g 



[0 0 4 4] ^Jfif^J 2 
ff£ 0. 3 0mm(D7^^^^g^t-f py77yi: 
4 0 07 ;y v-^CO^^ h ><7y*SgfflSSSrffil ^(O^ffi 

h y ^^(^7 o°c^6 ommmmisX^y^^^Ltz 
\k, SE*-e*as«2 o%hno 3 -effnasj^ ?k*l 

/t 0 r*bSrV A =1 2. 7 VO*#T-eiE3£jRco^#jft 
7B««tS:JS^T 1 %ffiK*** t f 160^-ny/d 

ffi&£Sr8H^Ufc£;L*> % 0. 6 /i (Ra**) T'fco 
7t 0 C>*odPt3 0%C0H 2 S0 4 TMSifc'FK-ftiJSL 



(11) 
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19 



20 



*feWtfc£titZTJi'$~$J*1R±\zmmiss 1 0 0°CT2 

tt^3*ttft*tt*T*2. 5g/m 2 Tfeofc e 
[0046] 



5 Stt^^W^v^y h Lfcfg, 2 0%H 2 SO 4 * 
^ffi^, A/dm 2 irjo^Ti?$^2. 7g 

[0 0 4 5] &KTe«#»fc»i«U r.o«*«S:HI* 

t7 2-y7y K-5-7^^^p|j K<b 0.45 g 

(*n#fF^ 3 , 6 3 5 , 709 ^wfmmnmm 1 

4, 4' - y 7 x ^/U ^ ^ y y y 7^- h ^ 2 , 2- 0.30 g 

# y r> u ^ ^ (#MBg 63-124047 ^Mms&m 1 iC 

^ uy — /u*yi/A7;uffc: K-y tf^y^WJIB 0. 80 g 

2- (p— ^ h^r^^^^/U) -4, 6 — tf:* (FJI^nu 0. 02 g 

t< 5vu) - s - h y Tyy 

^ ^^Vu— # 6 0 3 0. 01 g 

(^-y^> Mb^XH (ft) Si) 

ftuf5#'— ^>^7 y ^^ffcffi 0.62 g 

^7 7 ^F-177 ttB*^>^k*Ii (ft) 0. 06 g 

7«7M#igtti) 10 g 

=.3- u y k 10 g 

[0 0 4 7] »biX3t#^S«*tt^JSRW*yiKS:JKffita 
73 2 W^Ugfj L-7t Y A G U^B^t U DP- 4 (jg 

p°p^s :s±^K^-r^^ (ft) M) (osm^mymm^ 

2 5°C(^^^T6 0»Bg»a*tfc, »&lxfc¥JKBI 

o tUS** Ajftf^Btfttfttt 6 5, 0 0 0 ft~Cfc 5 ftWJtt 30 
[0 04 8] Jt«« 2 

5— ^yl^^/l^ d y K£ K°ujfu—/U—T-t h^^flg 

t7 h^y >- 1 , 2-^7^ K— 5 -^yUTK^/l/y- a y K£ 

(*SWfF* 3 , 6 3 5, 7 0 9 ^-nUHMlfeM 1 

N — (p— / *;uy * $ $ V )VT % Y 1.10 g 

£ * 9 9 y /Hfc* 9vU£>*fi-&# 

(3-n^'#fF|3 3 0, 2 3 9 (A 2 ) ^Mm<D 

2- (p-^ F^y7xr:/U) — 4, 6 — tf;* (MJ^dd 0.02 g 

y ^yu) - s - h !i 7y> 
^-fyUyOu— # 6 0 3 0. 01 g 

hfb^x* (ft) fit) 
mJlS* — *tf >- 7* 5 y ^ o. 62 g 

^7r^F-177 (*H*>f ^*{fc*I* (ft) gg, 0.06 g 



[0 0 4 9] 3 

^TIEflS*flJ[SrJ6*U, 1 0 0tT2#H*£«LTJ8^ 

X 2. 5 g/m 2 -Cfcofc. 
[0 0 5 0] 



0.45 g 
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y ^yuir n yyl^y 
[0 0 5 1] »fenfc*^ai63ttt3pJSRW«KRSr»KBBai 
A2WHB(|SltYAG ifT^fcU DP- 4 (jffi 
:S±?S7>f^ (ft) S) <0 8ftF«r3R7k*iR-r? 

ofcft*. ii*-<^*ttffl«?^PP»l«:?B:6 o, ooo 
tt. uv>f ^*ttffl«p^Si»Jtl:«3 o, ooof«^ 

[0 0 5 2] HJfeCT 4 
J?£0. 24mm<OJIS A 1 0 5 07/l^;^^A 
2 1 m^^^ Hvt7K<o^ffii^S:r 

fc. i 0%/X^fbi- h y ^A7K*«^5 otti o9n 

ggltxyfy^Uci, 8IE7KT*7Ki!fe«2 0%HNO 
3 T'^fttife*^ 7jti5fcLfc 0 2. 7V^ft 

TT*jE3gS<0^#jS^®»ESrffl^T 1 %HN0 3 /K^ffi 



22 

10 g 
10 g 

6j* (Rata -C&ofco §l#t^T3 0%^H 2 S 
Cu U 5 5 € C-e2 5>Mr f ^^y h Ufc 

2 0%H 2 SO, ***S4». li«2A/dm 2 
f2:*5V^-C»-{t&«t^ffS^2. 7g/m 2 fc#SJ:3U: 

10 «<^*ffite:TIEffijBS;<^Ttfe9?SSr^*L, 8 0°C, 3 0 
#Htt*Lfc 0 ««iili3 0mg/ra 2 T-fco 
fco 

[0 0 5 3] (T»0») 

T ^ / ^^yl/AhX/t^ vgg 0. 1 g 

i3 -77^y 0. 1 g 

7xnM7^>i 0. 15g 

y ^ y — yu 4 o g 

*6tK 6 o g 

hi- ^(dt/u ^ * ^m^Tmm^tm^m^ u 100 

20 t^2#|ini^«rLT#^a^ 

[0 0 5 4] 



? isyf— yi^yu^Tyi^b K— -/ y ^IJfUB 

(y ^ : s<7tt=6 : 4, lif^fil 10 0, 

^ U- y — /u o . s 

2, 5 - v>*y N=^>-4 - ^e/V* y y -^yfyy7^^ 
^^i^^yu^-n/^^^m— h 

4- (p— N, N — tf ^ (:n h^v-^yUTK^yi^^^/U) — 
T^y^^n/b) -2, 6 - tf;* (hy^DP^f/i.) - 
s - h !i7yy 



2.00 g 



0.29 g 



sM'A^/U— # 6 0 3 

(tf-JJ ^> hftflt (ft) Si) 

y ^777^F- 17 7 

1— y h*5/-2-7 , 'pyV^ 
[ 0 0 5 5] r^a(CbT^^^^^7t^cO±{r#^ 
HS 61-28986 «^*RXlfcffl| 1 t^fBgcCO^ffi i^tt<5 

^t, (y f/u^ ^^jju- h/^^yt-r ^ y h/ 

fcYAG ^"CRftU DP- 4 (fSp^p^. : S±^W 
y^f/UM (ft) ft) O 8 ffitfMR*»tt-? 2 5 c C(c4oV^T 
6 0»HJ«S»aflfcLfc o ft»C«±¥J[7>fyUA (ft) M 



(*B*^>*-{t*ifg (ft) *l 



0. 05 
0. 02 



0.01 
0. 01 

0. 62 
0. 02 



50 



15 g 
10 g 

y^/XsJ* (*) Ry^y^SIB P - 1 3 0 0"C2 6 
^yUA (ft) I^/AGU- 7 ^7XT2^(^^L^ffi^ 
/ W f>^/K O R - D (r x fPH tfc t -5, M 

[0 0 5 6] H1S0IJ5 



(13) 



m$¥- 7-28 5 275 
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24 



2, 6 — t -^7vU-4 — {5- (2, 6— v?- 
3-v^~yu} ftt°!iy^A 



0. 01422 g 



0fcH#fFfg4, 2 8 3, 



4 7 5 ■§-PJ3#B»fE«ctfMfc1 



[0 0 5 7] »bixfc*^S«*tt5pjJR^MJjgfci|£i(|# 

if (tt* 8 2 5 n m, t-Aft : l/e 2 =ll. 
9 //) «r/flV\ iM8m/ s e c TfKRffifcH* 110m 

SrfTofeir^ jfttili 0 ix (DmmftT&J&X^ fe G & 

t-^6 M (1/e 2 ) (:lll[^lliat4 
OOOdp i ^»#ii*/»(ftffJC"C 2 0 0 I p i (Djffl^ 
lftt«rB%«. ra*^«a«rtTV bfc. 

[0 0 5 8] Hlfe0ij 6 



»lfitl/fc«, J: bTS« [I] SrfflSb 

fe G [ I 3 £r 1 0 %zKIMfrJ- h y 9 Ad 7 0 °CX 2 

10 0^g»bT^^^>-^L^^^7KTvXflD^. 2 0% 
HN0 3 X'tpfamft, *j>feU 1 2. 7V<a*#T-ejE 

v\ 7X^LTS« [II] SrJSScbfeo Z(0&m [11] £> 

1 o%*BMt;-*- h y ^ATK^ttf^aa^swi^o. 

9 g/m 2 (^5J; 5K«i3Sbfeo 7kffi;f£. 2 0%Si 
Sffi'f-CtMto, ft^LTf^vy h£r?Tofe^ 18% 
SitiftTKStt^-e, 8«IM3g/m 2 
»«BMtbfe. Zfc^TE«*ttS:WI«b. JifB^»ffiB6 
20 jL$tLfcT7U^^^iN^±^^b, 10 0 C CT2^ 

S^b-CtfJttt^PJKHiWJKRSrf^Abfco »m* 
ttft«fi*t?2. 3g/m 2 T^of: fl 
[0 0 5 9] 



2, 3, 4-hytKD J r^y/7xyy < !: 
~7~:7 h3r/ >- 1 , K— 5 — 

{^^^r;V\YM : 9 0m o 1 %) 
N— ( p — T ^ J ^jvy ^)V7 xl^jv) * $ 9 V )VT ^ 
^ * * y /M** ?vK£>*S-&fls: 
(3-p^^#fFi3 3 0., 2 3 9 (A 2 ) -^-M*IB*0 

•t~^7^ Ul/— 2 — ^WU/ft Vgg 

^ U-y'^ (y^f*60%, t/Uh*40 o /o) - 

*;^7./uf t: KttJK ; 4,000 ) 

2- (p-y h^rv^^—A-) -4, (hy 

^ n u * - s- MT 

t7h^/>-l, 2 — v^Tv 5 K- ^yu^^/u^ a y K 
\?t h!J7tV77>-BOH 



f ./i/*/UA7^ K 
1-y h 2 

[0 0 6 0] »bnfc*^l!«*ttTJKW«IKR*IKffia 

A2W(CillfcYAG l/-f DP- 4 (iS 

p a p^g :»±5*7^yu^ (t*) fit) CO 8 fif*R*S»T* 

2 5^*31 x t 6 o&raaaratffe b/c 0 nhMz-wmw 50 



0.45 g 



1.70 g 



0. 007 g 
0.70 g 

0.02 g 

0.01 g 
0. 015g 

1.02 g 
0. 004 g 



o fete* , fiuv^fy * te/fl W 4 5 s oooti 



(14) 
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26 



* [0 0 6 1 ] 



<72)*9§# 



IW«8JIR«lSWSPEIBrJMK4000»flfi 



-285275 



[^ff B ] 13¥lfl23B (2001. 1. 23) 

[^#^-] mmW- 7-285275 

PiiB] ¥^7^10.fl31S (1995. 10. 31) 

i^m^-m] -zmm^Am 7-2853 
itam^} mmw-e - 7 8 8 8 8 

B41N 1/14 

G03F 7/00 502 
[F I ] 

B41N 1/14 

G03F 7/00 502 



[iittiBi ¥$.1 1^8J3 2 7 B (1 9 9 9. 8. 2 
7) 

i^amiE 1 1 

[*IjE*S1 *3E 
[MlEf^^l 

l#ff§f*<75t5|S] 

$ f)tR7;^ y ^t^wi^T^ y •mrnvtzmm 

Wte<ST***«Mf«rflS8bD-*-* - £fc J: 9 . JbiEHftSE 



[4ijEJkNfc«««] Wife* 
[*jE*f^rlS;S] 0 0 0 9 

[0 0 0 9] ^*^Ji±, 2g^T?r±fcV >#7;l/* y 5tftf£ 



